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IX. Oifervafhns of a new Vartahh Star. By John Goodricke, 
Efq. ; mmmunkatedhy Sir H. Cw Englafield, Bart. F. R\ S. 
and A* *£• 



1R.ead January 27, 17 8^. 

TO SIR H. C. ENGLEJFIELD, BARf * 
DEAR SIR.5 York, Jan. 10, 1785. 

THE account that has be6n lately given of the regular 
variation of Algol's light, and the notice aftronomers 
haveibeen plcalei to take of it, are well known. It is natural 
therefore to fu|)pofe, that the relation <)f ^ther fimilar pheno- 
mena may alfo meet with the fame favourable reception. Of 
this kind is the following, which I beg the favour of you to 
prefent to the Royal Society. 

On the loth of September, ^1784, whilft my attention was 
direjaed towards that part of the heavens where jQ Lyre was 
fituated, I was {urprifed to find thk flar much left bright than 
ufual, whereupon I fufpeded that it might be a variable ftar : 
my fufpicions were afterwards confirmed by a feries of obfer- 
vations, which have been regularly continued fince that time, 
and which will prefently follow in their proper place. At firfl 
I thought the light of this fiar fubjeQ: to a periodical variation 
of n^zrly Jtx days and nine hours^ though the degree of its di- 
minution did not then appear to beconftant; but now, upon a 
more ckfe examination of the obfervations themfcives, I am 
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indlned to think, that the extent of its variation m ttmhe days 
and nineteen hours^ during which time it undergoes the fol- 
lowing changes. 

!♦ It is of the third naagnitude i^r about two days. 

%. It diminiflies in about one day and a quarter. 

3» It is between the fifth and fourth magnitude for lefs tfiaiii 
a day* 

4. It increafes in about two days. 

5. It is of the third magnitude for about three days, 
6» It diminiflies in about one day. 

7. It is fbmetbing larger than a iar oS the: fourth magnttucfc 
for little lefs than a day. 

8. It increafes in about one day and three quarters tothe firfl: 
point, and focompletes a whole period* 

Thefe eight points of the variation aire perhaps inaccurately 
afoertained I and indeed it cannot he expe^ed to be ^^ferwifa in 
estimations of this nature^ where it is very poffible to tmmmi 
feveral hours. 

The relative brightnefe of |(3 Lyr^e, at its obfcuration in the 
third and leventh points^ is nearly as follows. When in^ that of 
the third point, it is lels than ^and % and nearly equal to» 
ILyrse; and when in that of the feventh point, it is rather 
lefs than | and 5 Herculis, and mxich brighter tha«i ^^ le, andl 
I Lyrae. At its greateft brightnefs in the firfl and fifth points^ 
it is fometimes brighter than y Lyr^^ but lefB than /S Cygni^ 
and fometimes only nearly equal to it ; l^it in thofe points it 
feems to alter in its brightnefs feveral times in the fame nighty 
and that generally in a pretty confiderable degree. However^ 
this may perhaps be only owing to fome fallacy of obfervation ; 
for I have often perceived, that the relative brightnefs of ftars 
is affeaed not only by the different ftates of the aifj but alfo by 
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thejV cliange of pofition occafioned by the carth*s diurnal 
motion, and that particularly in ftars of a great altitude. 

The magnitudes of the ftars^ to whicli /3 Lyr^ was com- 
pared during the progrefs of its variation, are as follows, 

Cygni and y Lyrae of the third magnitude ; | and & Herculis 
of between the fourth and third magnitude ; Herculis is 
fomething lefs than a ftar of the fourth magnitude; ^, ic^ and 

1 luyrdd are ftars of between the fourth and fifth magnitude, if 
not nearer the fifth. The relative brightnefs of thefe ftars 
follows the order in which they are fet down. 



Qhfer nations of the brightnefs and magnitude of jQ Ly rae. 

1784, Sept. 10. At iih. =±=, much lefs tHan y Lyrae; 
nearly equal to, if not rather brighter than ^, ?e, and ^ Lyrse, 
and not fo bright as |, 6, ande? Herculis; between the fourth 
and fifth magnitude, \ 

Sept. n. At 8 1 h. nearly the fame as it was laft night, if 
not brighter I indifferent obfervation. 

Sept. iz. At 8| h, and ph. between the third and fourth 
magnitude ; lefs than y Lyr^, brighter than 5, |, znd Her- 
culis, and much brighter than^ ^, ?e, and S Lyr®. Mr, E. 
Pi GOT T agrees with me nearly, 

Sept. 13, 15, 18, 195 and 20, It was at or near its greateft 
brightnefs. 

Sept- 23. At 71 h. it was nearly equal to ^, >e, and S Lyrae^ 
and much lefs than |, 6, and Herculis. 

At io| h. the air being extremely clear, I compared it mora 
attentively to the neighbouring ftars, and found it as follows : 
rather a little brighter than ^5^, a little lefs than ^, and rather 
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iels than. % Ly rae. Mr. ■•■ E.. ■ Ftc^or i^' .^•dioughfc:!! 'had' ratHer ici 
trmfcdfrom 8i to irht^-^ 

:-'Sept. .24. At 13I h.'c^rteinIj^.brigirtfriyiaB-3t.wasitfl 
but intervening clouds prtclnded all further obferration* 

Sept* 28. At lok notq^ite fobright as y Ljrse, but rather 
brighter tliaii I and' |^ 'HercuEs.. Mr^. E. Pigott thought it 
n earlp. equ al tO' y .-l-*j:rae» 
■ Sept. ' 2-9*. At. 7I h. npr fo. bright -'tt y Lyrae; 

At 8 1 h» to lof h4 pearly eqiial to f ani I Herculis ; but if 
any thing it feeniedrpther lefs than ^'^ and rather brighter tlaii 
I; about the fourth magnitude. 

At I B| h/to-= 1^1 h. the &me^. if nofelefs ;; 1 could not compare 
it well to I andlj becaufe they were low r moon-light, but the 
air was clear. 

Sept. 30. At 7h» rather lefs than % if not equal to it; a 
little lefs than |^ and brighter thaii ^ Merculis; about the 
fburth inagnitudei 

At i-i h.^and i-2|h.-it feemedto be on its increafe,'-' bemg 
for the moft partlai^er than I and IHerculi^, 

0£l« L and 2.. About its greateft brightnefs,. .but' Ifefs^- than 
^, 'Lyrae. 'Mr. -E. Picsott, thought it brighter -on- the, 2d 
than on the ift, being on the 2d^ nearly equal toyl-yr^* 

OB:. 4. At 1 of: h. 1 thought it rather kfs^, but the weathef 

was ■ haEy* 

0£l. 5. At 6| h. notfobrightas I and'l Hferculir; a little 
brighter than ^, and brighter than S and ^ Lyr^ ; air clear. 

At ^9i hi nearly equal to;^^. aiid. a^! little brighter lhinl-aii4ii 
Lyr^. 

At i2f h. a little lefs than ^^ nearly equal to^^^ and rather a 
little brighter than ^ Lyr^ ; betwecathe fourth and fifth mag* 

mtiidei air ■¥efy clear*.. 
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OSt, 6. At 6| h. and 7I h. lefs thaix|*aiid % and a- ilttle lefs 
ihan (J Lyrse ; between, the fifth and fourth magnitude.. 

Gd. 7. At 6| h. between the fourth and thn^d magnitude.; 
a little brighter than^^ and nearly equal to | Herculis ;: much 
brighter than^, ?e^ and4 Lyr^ -^ I obferved it till i2| h. when 
rt was certainly increafed. 

At 7 1 h. Mr..E. PiGOTT thought it brightei: than | aiKl |i 
Herculis. 

Odi, 8. At 8 h. nearly eqiial to >y Lyr^ ; on account of th^ 
intervening clouds, I could not perceive which. wa& largeft j, 
third m^agnitudeo. 

0£l. 9* At 7 h. rather lefs. than yLyr^e^ 
. 0£l. ID... At 7 h^ I J i h..- and 12 h. nearly equal to y, i| 
not rather lefs* 

0£t. II. At 8>h. 1.0 h* and I2h, rather lefa than 7; at 
B2h-if any difference, lefs than it was lafl night. 

0£t. 15. At 8 h^=i= nearly eqpal to, though rather, lefs 
ihan, yLyra^. 

0£t b6; At 6i h.. aad 9I h. little lefs than-)/, if not eq^al 
to it. 

At II B. rather larger than y, but the weather was foggy* 
Mr. E.^PxaoTT agrees with me in both obfervations. 

Gd, 1-7. At 6| h.and 7 b. fomewhat lefs. than y: Lyrae,;^ 

0£t. 18. At 6 1 h. between the fourth and fifth magnitude j: 
Brighter than j& and(^. and rather^ brighter than^^Lyr;^; good: 
obfervationi 

At 9|h. I thought it was decreafed, Being equal to ^ and: 
Mther brighter than ?c Lyrse* Mr. E* Pisoxx alfo thought it 
was decreafinff.. 
Oa. :„. it 6j:h. it was rather fcfe than J and »,, „u 
ighter. than I Lyras^ 
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At S 4 h. aearly the fame, if not iacrealed* 

Od. 20, At 6| h. rather brighter than | and ^ Hereelis^ 
and between the fourth and third magnitude. 

At 8 1 h, and lib. I thought it was inereafed, but it was 
lefs than y Lyrae ; between the third and fourth magnitude. 

0(3:. 22. At 6 h. 8 h. and 9 h, nearly equal to y Lyrse. 

Odt. 2 J. At 6 h. 8 h. and 1 1 h. rather lefs than y, though 
nearly equal to it. 

Odi. 24. At 6 1 h. and 1 1 h. left than y Lyrae, and brighter 
than f and d Herculis ; at 8 h. Mr. E. Pigott thought it 
rather lefs than y Lyrae. 

0£t. 25. At 6 h. 8 h. and 1 1 h. nearly, though perhaps not 
quite equal to fi Herculis ; lefs than | Herculis, and brighter 
than ^ and I Lyrae; about the fourth magnitude. At 6| h» 
Mr. E. PiGOTT thought it rather brighter than 6 and 
Herculis* 

Od:. 26. At 6 h. and 11 h. brighter than I and f Herculis* 
but lefs than y Lyrae. 

G£t. 27. At6h. and 8|h. brighter than it was lafl: night, 
but ftill lefs than y Lyrae ; much brighter than | and d Her- 
culis; the moon was at its full. 

Od. 28 • At 8 h. =fc: rather lefs than y Lyrae. 

O^. 29. At9ih. nearly equal to, though rather brighter 
than y Lyrae; I faw them but for a ihort time on accpunt of 
clouds coming on.. 

0«5t. 31. At 8 h. between the fifth and fourth magnrtude; 
left than ^and % and brighter than ^ Lyrae. Mr. E; Pigott 
thought it equal to Xhym at 8| h. 

Nov. I. At 61 h. between the fourth and fifth magnitude; 
cather brighter than ^5 and brighter than h, and I Lyrae, 

Noy. 3. At ^i h. little lefs than y Lyrse. 

Nov« 
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Ifor. ^. At Bk^ v^m M$ thm f IjfT^^ and brighter 
than d Herculis. Mr* E. Pigott thought it nearlj e(|tial to *># 

No^. 7. At 7 h. tnd io| h* ratich h(s thzu ^ Lyras j 
nearfy eqoal to, if not rather hrighter than, I HercnliSj and 
rathar i^ than | Hereidis; b^^een the font tk and ^irdmag* 
nitnde. 

Nor. i<h At ia| h. n^arlj eqaial to f l^r^ Bfc E*, 
PiooTT thought it not qwte fo br%ht as^ at li h. 

Nov. It. At 5I h^ and 7 h* a little teigh tar thm^fRjym t 
afterwaixis I rather thoiaght them ©ipal^ though af^earej 
for the moft part imitething br^ At rrh. and ijt h. thej^ 

appeared nearly equal. At 7 h. Mr. E, Pi0oT;"r thougjxt it was. 
lefs than 7, if there was any differenGe. 

Nov. I a. At 6i h. 81 h. and 10 h. much lefe than y Lyr^,. 
but brighter than | and 6 Herctdk;; hetween tlie fburthu anJ 
third magnittide. 

Nov. i^. At 6^1 h. and loh. equal to^ if not rather left, 
ihan^ lefs than je, and brighter than I Lyr^;, between the 
filth and fbuTth magnitude. At 5I h. Mr. E.. Pibo^tt thought 
it rather brighter than ^Lyrse. 

Nov.. 16. At 7 1 h. little kft than ^ At roh. certainly ^ 
Ittle brighter than it. 

Nov. 17. At 6 h. rather brighter than f^ At 8| Ii. 9I hk^ 
md loi h. br^hter than y^ and lefs than i8Cygnr» 

Nov. 18^. At ph. 10 h. and: 19 h. juft the fame*. 

Nov, 19. At 6| h. andSh. lefe than ytyrse, andbrighter' 
than 5 and I Herculis ;, between the third and fourtkmagnitudbi 
At I oh. fbmething brighter than ^ Herculis. 

Nov. 20. At 7 h. 8 k and io| h. rather fefs than |^ and: 
rather brighter than^ Herculis ;, between the fourth and third 

7 magnitudp^ 
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cnagnitiide. At 1 8| h. 1 thoiigbt it was iiicreafed ; obferved ia 
twilight. 

Nov. 2 !. At 7 h. fomething brigliter than 5 and | Herculis^ 

Hov. 25. At yh. lefs than y Lyrae, and brighter than 3 
Herculis ; between the fourth and third magnitude. At 9 J h* 
I thought it was decreafed^. being now of the fourth mag- 
nitude. 

lSim.26. At 9 h. fiz jmuch iels than ^, and of between the 
fourth and fifth ii^agnitude; but the weather was too hazy, 
and the moon- light too ftrong, to obferve well. 

Nov. 29. At 7 1 h. and 8 h. rather brighter than y Lyrae, 
Mr. Edw. Pigott thought it nearly equal to y at 8 h. 

Nov. 30. At 8|h.and lolh. brighter than y Lyra^^ and 
lefs than |3 Cygni ; air clear. 

Dec. 4. At 5i h» 6| h. and io| h. lefs than y Lyrse, and 
brighter than 9 HercuHs; between the third and fourth mag- 
nitude. Mr. E. PiGOTT thought it nearly equal to y at 6| h. 

Dec. 9. At 8 h. much lefs than y Lyra?, and brighter 
than^Lyr^; about between the fourth and fifth magnitude^ 
At i8| h. it was increafed^ and nearly equal to d> Herculis .; but 
lefs than 6 and f % not quite of the &u nth magnitude. 

Dec. 1 1. At 6 h. aiid 8 h. lefs than "j^ Lyr^^ and brighter 
than 6 and | Hercuhs. At 8| h. 9I h. and iSf h. nearly 
equal to, though rather lefs than 7. 

Dec. 12. At 5 h. and 6h. nearly equal to y, though rather 

.JlvJL'O. 

Dec. 1 3^ At 5i h. and 9I h. fomething brighter than y. 
Dec. 14. At 7 h. and 8i h. rather brighter than y. 
Dec. 17. At 5 1 h. lefs than yLyrae, and brighter thait 
I and I Herculis. At 7I h. nearly equal to y^ though rather 

lefs. 

Dec 
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Dec. 19. At 9 h. I believe it was brighter tlian y, but the 
weather was not very favourable-. 

At 19 h. little lefs than y. 

Dec. 10. At 5|h. lefs than y Lyra^; and brighter than 
5 and £ Herculis. At 6| h, nearly equal, though rather leS 
than 7 Lyn«. 

Dec. 2«. At 8 h-. iiinch lefs than ^^ and confiderabl}/- 
brighter -t hail ^Lyri£; not quite of the fourth magnitude. 

At 18 h. a little brighter than ^ and k,j and brighter than I 
iLyr^ ; between the fourth and fifth magnitude. 

Dec. a-S. At6ii. lefs than 7 and brighter than 5 Herculis; 
between the third and fourth magnitude. At 8h. nearly equal 
to 6 Herculis ; between the fourth and third magifitude. 

1^785*, Jan. 5. At 5|h. about equal to 6 lierculis ; fourth 
^magnitude* 

Jan. 6. At 5|h. between 7 Lyras andiHerculis, but rather 
^nearer y. At S| h. it feemed a little brighter than y. 

From the above feries of obfervations I have deduced all the 
conclufions relative to the eight points of the variation, as they 
are ilated in the beginning of this paper. However, as at firfl it 
may not clearly appear, that the ftar has a more confiderable 
diminution in the third point than in the feventh, it will not 
be improper to add a few words relating to that circumftance : 
for proof of it, therefore, I refer to an attentive comparifon of 
the obfervations of Sept. 10. Sept* 23, Od. 5 and 6. Oft. 
18 and ip.^c. correfponding to the third point of the varia- 
.tion with thofe of Sept. 29 and 30. Od. 25. Nov. 7 and 
19, :&c. correfponding to the feventh point of the varia- 
tion. It may be objeded^ that in fome of the obfervations of 
the feventh point, the flat might have become flill more di- 
minifhedin the intermediate hours; but this is not probable. 

Vol* LXXV* Y beeaufe 



1 62 Mr. GooBiiieKE^s OBfervatiom 

becaufe in that point the iftir haa been obferved of about the 
fourth magnitude at intervals much ihorter than in the third 
point, fothat, if it had continued te diminifh, its diminution 
would have proceeded at a more rapid rate^ which fEill ihews 
that there is at leaft a difierence between thefe two points. 

With regard to the period of the variation, it is evident 
from a collation of the preceding, obfervations; in a coajrfe waj, 
that it is nearly twelve days and three quarters. To determine it 
with greater accuracy is a fubje6: of confide rable difficulty, in 
the prefent cafe ; for unlefs we can obtain very exa£t points of 
comparifoil, the period would come out erroneom, efpecially 
if deduced from intervals conifting of only a very few periods^ 
as is the cafe here. However, as I have fcen able to obtain a 
few obfervations of the middle of its^ obfcuration in the third 
point accurate enough for our purpo% I have formed the £ol«* 
lowing calculation. 

Times of the middle of its obfcuration 
in the third point. 

h. d» h^. 

7 4-' • I only a fiinrfe period of i2 21 

— 18 22J . ^ ^ 

Oa. 18 221 jy __ ^2 

^ 31 15J 

^1 two periods, each of 12: 19) 

mtmmmmmmmmmmimimmmmimmmmm- 

Hence the period on a^ mean is i% 1 9 =±r 

In afcertaining the above times, 1 attended particularly t& 
the neareft obfervations both preceding and followilig. In the 
manner above ftated the period may alfo be deduced from the 
middle of its obfcuration In the feventh point ; hut as thefe 
obfervations are not fo exad as the above, I ihall only, as a 

further 
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further confirmation, compare two of the moft diilant of 
thenij 1^/%. Sept. 29. :I2 h. and Nov. 20. 6 h, which interval I 
find contairislSx periods, each of 12 d. 20 h. ^v 

I have it iii my intention to pBrfiie the fUbjed further, and 
when r have got a fuflicient niiniber of dblervations. It wili 
be eaf^ to determine the period with greater ekaftnefs, and 
alfo at the fame time to afcertain the other particulars of the 
variation with more precliion. In the mean while I wifli that 
this account rnay be confidered as being yet imperfe<£l ; but I 
was induced to ferid it in its prelent ftate, in hopes that other 
aftronomers may contribiite by their obfervations to the eluci- 
dation of this phaeuomenon. 

As /3 Lyr^ is a quadruple ftar, N"" 3. of Mr. Herschel's 
Vth Clafs of Double Stars *, I was defirous to fee if any of 
the fmall ftars near it would be afFeded by its different changes ; 
but they feemed not to fuffer any alteration, either when it 
was at its greateft or at its leaft brightncfs. I attended to this 
the more particularly becaufe the lofs of the ftar's light was 
very confiderable, and the phsenomenon feemed to be occafioned 
by a rotation on the ftar's axis, under a fuppofition that there 
are ieveral large dark fpots Upon its body, and that its axis is 
inclined to the eartii*s orbit. 

I muft not omit mentioning here that Mr. Herschel, 
amongft thofe ftars which he fuppoles to have undergone an 
alteration, reckons jS or y Lyrae ; becaufe he oblerved that y was 
much larger than /3, while Flamsteed marks both of the 
fame magnitude -f*. It may alfo be added, as ihewing that 
Lyrse varied in former times, that Hevelius, in his Catalogue, 
differs from Flamsteed, and marks y of the third magnitude, 

* Phil. Tranf, for 1782, p. 142* 
t Phil. Tranf. for 17835 p. 256. 
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and jQ of between the fourth and third. I have, however^ 
fome doubts whether the variation of this ftar does not entirely 
ceafe or become lefs vifible in certain years. Thefe doubts arife 
from fome obfervations of Casmni in PhiL Tranf. N"" 73*^ 
p» 2198. where I find that in obferving the new flar, which 
then appeared near the beak of the Swan, he compared it very 
ftequentiy for upwards of a month to iS and ^ Lyrae, yet 
without perceiving, or even fufpeding, that (i was variable^, 
though it was eafy for him to have perceived it,, if th^ varia- 
tion had then been even lefs than it is now^ 
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